Significant entry of tubocurarine into the brain of rats by adsorption to polysorbate 80-coated polybutylcyanoacrylate nanoparticles: an in situ brain perfusion study.
The possibility of using polysorbate 80-coated polybutylcyanoacrylate nanoparticles to deliver low molecular polar hydrophilic drugs to the CNS has been studied. Tubocurarine (a quaternary ammonium salt) does not penetrate the normal intact blood-brain barrier. However, the injection of this drug directly into the cerebral ventricles of the brain provokes the development of epileptiform seizures as assessed by electroencephalogram (EEG). An in situ perfused rat brain technique was used as an experimental technique together with a simultaneous recording of the EEG. Nanoparticles were prepared by butylcyanoacrylate polymerization in an acidic medium. Fifteen minutes after the introduction of tubocurarine-loaded polysorbate 80-coated nanoparticles into the perfusate, epileptiform spikes in the EEG appeared. Intraventricular injection of tubocurarine caused the appearance of the EEG seizures 5 min after administration. Neither tubocurarine solution nor tubocurarine-loaded nanoparticles without polysorbate 80 or a mixture of polysorbate 80 and tubocurarine were able to influence the EEG. Thus only the loading of tubocurarine onto the polysorbate 80-coated nanoparticles appears to enable the transport of this quaternary ammonium compound through the blood-brain barrier.